Objective: The objective of this study was to identify deficiencies in initiating anti-osteoporotic treatment following a fragility femoral fracture. Methods: All patients !55 years of age treated for a fragility femoral fracture between June 2012 and May 2017 were enrolled. Medications at discharge and at 90 days and 1 year of follow up were analyzed. Patients were classified into 4 groups: Group I did not receive any treatment for osteoporosis; Group II received only calcium and vitamin D 3 ; Group III received an anabolic agent, calcium, and vitamin D 3 ; and Group IV received bisphosphonates, calcium, and vitamin D 3 . Results: A total of 167 patients with an average age of 65.81AE12.55 years were included. There were 88 (52.7%) males and 79 (47.3%) females. At discharge, 107 patients (64.1%) were not prescribed optimal treatment for osteoporosis, and this reduced to 55 (32.9%) at the 90-day follow up. At 1 year, the number of patients receiving suboptimal treatment was further reduced to 25.74%. Conclusions: Although the number of patients with fragility fractures receiving insufficient treatment was lower in the present study than in previous reports, increased efforts and coordinated treatment plans initiated by a fracture liaison service should be of high priority.
Introduction
Osteoporosis is a major issue in the developing world, and is associated with a financial as well as a social burden. The incidence of osteoporosis in Saudi Arabia has been reported as 39% in men and 33% in postmenopausal women. 1 Furthermore, rates of morbidity and mortality are increased following fragility fractures. 2 Although awareness of osteoporosis and its complications has been widely promoted by health care authorities, treatment strategies remain suboptimal.
In 2014, a gap in treatment was reported to exist for approximately 30% of patients, a figure markedly lower than previously reported. 3 Jennings et al. (2010) 4 found that only 2% of patients were prescribed appropriate therapy of calcium, vitamin D, and an anti-resorptive or anabolic medication. Hajcsar et al. (2000) 5 reported that among patients attending fracture clinics after a fragility fracture, only 20% received the appropriate treatment. Black, Follin, and McDermott (2001) 6 reported that, compared with the general population, patients had an 8-fold increased risk for fracture of the contralateral hip after the first fragility fracture of the femur. Furthermore, the risk of a second hip fracture within 1 year was increased by 6%-12%. [6] [7] [8] Finally, Chapuy and Meunier (1996) 9 reported that the incidence of a second fracture was reduced by 30% with timely initiation of appropriate treatment.
Our earlier analysis for 2000-2011 3 demonstrated a reduction in the treatment gap from 76% to 30%, and the objective of the present study was to evaluate whether this gap in the management of osteoporosis after fragility fracture of the femur has since been further reduced. (Table 2) . At 1 year, more males than females were not receiving the appropriate treatment (29.5% versus 21.5%, p < 0.01) ( Table 3 ). After discharge, 11 (6.58%) patients were readmitted with a second fracture. At 90 days, male patients were more likely to not receive the appropriate treatment compared with the females (p < 0.001), and the trend continued at 1 year, with 17% of males and 3.79% of females not receiving anti-osteoporotic treatment (p < 0.001). Over 62% of the patients received tereperatide rather than an anti-resorptive, and 9(5.38%) patients had complications involving non-union of the fracture that required revision surgery (1 in Group III and 8 in Group IV).
Methods

Discussion
Our study shows that, after experiencing a fragility fracture, 64.1% of patients did not receive appropriate treatment for osteoporosis at the time of discharge. This figure was further reduced to 32.9% at the 90-day follow up and 25.74% at 1 year. In comparison with our previous study, 3 the current treatment figures were initially worse, but at the 1-year follow up our missed secondary prevention figures reached 25.74%. Regardless a deficiency in instating the appropriate treatment remained. We suggest that the reduction in patients not receiving appropriate treatment at 90 days and 1 year was attributable to correction of the treatment strategy by the specialists running the outpatient clinics. There are several reasons why patients may be discharged from hospital with insufficient treatment for osteoporosis. Being a tertiary care center with an ongoing residency training program, the orthopedic trauma department is staffed by a common pool of surgeons of various subspecialties. The majority of treatment deficiencies were identified among patients treated in the upper limb and sports injury unit, which treats older adults less Male Female Male Female Male Female   I  29  7  15  3  15  3  II  38  33  22  15  11  14  III  10  34  27  42  25  46  IV  11  5  24  19  37  16 Group
frequently. Furthermore, training residents rotate every 3 months, and insufficient training in the treatment of osteoporosis after fragility fracture may result. Finally, among patients with very low vitamin D levels and high parathyroid hormone levels, the parathyroid levels required approximately 3 months to normalize before an anabolic agent (teraperatide) could be initiated, thus predisposing the patient to classification in one of the groups that received inadequate treatment. Wilk et al. 10 reported that, in a large population study, that 72% of women were neither investigated for osteoporosis nor offered any treatment for the condition, and that at 1 year only 23% received osteoporosis treatment. A recent study also showed that only 27.7% of women were treated with osteoporosis medications after fragility fractures within 12 months of the index fracture, while 72.2% were left untreated. [11] [12] [13] [14] [15] In the present study, 75% of patients received appropriate anti-osteoporotic treatment at 1 year, but a significant gap remains to be closed. Brandi (2014) 16 stated that "Secondary fracture prevention is good, avoiding the first fracture, better still". In European countries, primary prevention of fractures by early diagnosis and treatment peaked in approximately 2008, and is currently falling. 17 It has been observed that male patients with osteoporosis were less likely to receive appropriate treatment after a fragility fracture compared with their female counterparts. 18 This study had several limitations. Our analysis was performed retrospectively, and the number of cases was small. A key strength of our study, however, was the ability to compare the present data with those from a similar previous study from the same institution. In conclusion, our findings show a lack of improvement from the earlier reported study of the secondary prevention of fragility fractures. We have identified factors that potentially contribute to this lack of progress, and anticipate that appropriate education and the dissemination of the present study findings lead to future improvements in outcomes. Prevention of a second fracture is of critical importance for hospitalized patients with fragility fractures, and significant efforts alongside primary prevention programs are required to also decrease the incidence of the first fragility fracture.
